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Take Homes

> Probability underutilized

» Crowds good for more than clouds
» Time series rock

> 900 m? often too big

> Pixels have neighbors

> Algorithms and computation essential to our
science



Approximating Prediction Uncertainty for
Random Forest Regression Models

John W. Coulston, Christine E. Blinn, Valerie A. Thomas , and Randolph H. Wynne
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Plate 4. Half-width of the 95 percent prediction interval for percent tree canopy cover for a portion of (A) the Georgia study area, and
masked predicted percent tree canopy cover with 5 percent error rate for area of no canopy cover overlaid on (B) the NAIP imagery.



Cloud Sourcing




Heatmaps: Image 5
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Image 6




Heatmaps: Image 6
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Cloud Sourcing "Machinery”
(crouds good for more than clouds)

Informed Consent | Training Module | Cloud Interpretation Task | Exit Survey

Identify clouds and their shadows on the image below.
Tip: You can revisit the Training Module (Tab #2) at any time to review examples.
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Response Variable: Photo
Interpreted TCC%

» 105 photo points
per sampling
location

» Overlaid on NAIP
imagery

>90 m? area

Photo Interpretation Technique, image from Toney, 2010



Study Area, ‘West’

WRS path/row
43/30, 44/30,
45/30 in OR




Study Area, ‘South’

WRS path/row
16/37,17/37,18
37 in GA and SC

Georgia




Multi-Date, Multi-Band Time Series Variables

> NDVI, SWIR 5,
SWIR 7 images o
from 1984-2014

> 3 yrS aroun d tlme \ =
of TCC estimate g

> “Five number

Harmonic Regression and Adjustment 8/18/2006
663465)

summarY” u WGS 1984, UTM 16N (463935, 3
. 8 1 e .
. &
constant, 2 =
S
u S S
cosine | B P e
28
"
COfoICIeI'ItS, 2 JET
g | X  Anomalies Flagged 9/3/).3006

= Adjusted Fit
- - - T T T T T T T T T T 1
SIne coe ICIents JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Month



M HREG

B RSAC

N - Q¥
o o

uoljelBA JO JUBIDINe0)

West

South



Mapping Low-Density Exurban Development using Landsat

Housing Starts / Permits

1. Pre-processing

(TOA, L1T)

All scenes

2. Vegetation index
computed

N\

Well Permits

3. NDVI layer stack
All scenes in a calendar year

4. Final Product
(TOA, L1T)

\

1992 NLCD Forest Layer

Program Variables

1.
2.
3.

o1

Slope of recovery

Slope of 3 yrs after low

Low (value when first fell below
threshold)

High (highest value after Low)
Average of 3 yrs after Low
Average of lowest 3 values in time
series



Hotspot Conversion Tracking Through Landsat

Using housing permit data we are
able to verify that the program can
accurately detect subtle disturbances
to the forest ecosystem.

900 m? pixel
often too big




1332 individual scenes across the state of Virginia, ranging from

1995-2011 and spanning 13 different Landsat path/rows
| |Disturbed |NewHouse |

Disturbed 153 13
New House 40 157

Class Cases o
Disturbed 166 45.7
H. Forest 197 54.3




“Trees outside forests” important for carbon exchange
and forest-based economies but often at finer scale than

Landsat can comfortably handle

SPOT image courtesy Google Hansen et al. (2013) from
Earth showing newly same period with blue showing

established small plantations in  forest gain and green prior
Andhra Pradesh forest extent



Time series help, but more spatial resolution needed

mage ©20,6|DigitalG

EWMACD (SWIRZ2, 1 harmonic) classification of plantations Andhra Pradesh.
166 Landsat 7 and 8 images from path 143 row 49 spanning from 2000 to 2016
were used in this analysis.




Temporal

Spectral

Spatial



Wavelet-based Spatiotemporal Adaptlve Data
Fusion Model (WSAD-FM)

Landsat
at t#t,
MODIS MODIS
at t=t, at tzt,
Preprocessing
A 4 \ 4 ‘
Preprocessing Level M Wavelet
Transform
¥
Mixing of Low-Freq. |,
Components ) |
¥ Estimation of
, High-Frequency
Coarse Fm? Components
Resolution || Details

A

Fine Fine
Details Details

Pixels have
Inverse Transform n e i g h bO rS

A 4

Landsat
at t=t,




Results: May 24, 2002

Actual red band image Predicted red band image

R2=0.9450



Results: May 24, 2002

Actual near-infrared band Predicted near-infrared band
image R2=0.9126 image



B STARFM

I WSTAD-FM
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We are scientists who compute!
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LandTrendR

Notation and definitions: For an m xn matrix A, an n-vector x, I C {1,...,m}, J C {1,...,n},
let A;; denote the submatrix of A formed from the rows indexed by I and the columns indexed by
J, and x; denote the subvector of z indexed by J. A;. (A.;) are the rows (columns) of A indexed
by I (J), respectively. An image is an R x C' matrix D, where each D,.. (pixel) is an S X B matrix,
whose (s,b) element (D,.)s is the signal value at time index s and frequency band index b.

Algorithm LandTrendR.

for band b=1: B

forrowr=1: R
for col c=1:C do
Step 1: Despike

Let u = (D2,).;, denote the raw time series data. For each time point ¢;, 1 < i < S, define

Aui = (Dye) i+ — (Dpo)iv, Vi = (Dye)iv — (Do) i—1ypy 10U = (Dye)i+1)p — (D7e) i—1)ps
ki =1 — |pou;|/ max{|Vu;|, |Au;|}, and correction

ki = (52%:)]%/2 = ((Dgc)(i—l)b - 2(Dgc)ib + (Dgc)(i—l—l))ki/z-

For each i such that k; = max, k;, update (Dyc)ip : = (D2.)ip + ;. Repeat iteratively until
<<

max k; < v, some given despiking tolerance.
1<j<S

Step 2: Find potential breakpoints
Let S' = (t1, ..., tg) be the original sequence of time points and I' = (2, ..., S — 1) denote



Can truly replicate and better build on each others’
work if we emulate the genomics community and

require algorithm and code deposition

Graduate student training in our core science areas

clearly requires explicit (rather than implicit) training
iIn computational best practices

[

MY BOSS SAYS WE
NEED SOME EUNUCH
PROGRAMMERS.

E-Mail: SCOTTADAMS@AOL.COM

S.Admms,

1 THINK HE MEANS
UNIX NOT EUNUCHS.
AND I ALREADY
KNOWLJ UNIX.

© 1993 United Feature Syndicate, Inc.

1F THE COMPANY
NURSE DROPS BY,
TELL HER I SAID
“NEVER MIND. "




Take Homes

> Probability underutilized

» Crowds good for more than clouds
» Time series rock

> 900 m? often too big

> Pixels have neighbors

> Algorithms and computation essential to our
science

» (and, way, don’t mess with success)



